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_ Defiance j -, A podilly defined7 activity related to the St. / 'i 
\ - Larry D. Fellows , structural ha& cr6ssesi Johns well. Active leases; C 

-, ~ 0 ~ i k - & e a :  -DmpandSWe Gkch@t, the southern part of, un5eIated to this well, . --.I 
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/ .- ,- 

- \ - "i the-couyty. ExGhsive - A have also be& issued in , - 
High concentaticms , " 3 r e k  southof St. J o q  othecparts of the Skte, 

of carbogdioxide and - ,were flooded with \ , induding near theUtah 
abo6:average amouxits younelayas and related -bbrtler in nortQwestern 

,- of helium were gncoun- -&posits of the Whi(e Arizona, in Greenhe I 

_tered in a well Flled by- Mopntantain volcanic County e q t  of Safford, ) ' 
Ridgeway'Petroleum -- field. Became of4mited northeastern C o a e  ' /- 

- ,  
Company near St.,Johnsx drilling, the subsurface ' County, and southern- < , ,  
(Figure?), in east-cent& -framework*is n?t - Yuma&ounty. 
Arizona, last August; we$known. _ In ~ovembk~,  99,959 - 

, We described tliat $ell 7 Helium, ~ $ 3  produce? acres of State 'JJt land 
' 'in the pall 1394 issue of_ from ~hall6w fields were under leasq up - 

/ - 
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A r i z o p a ~ ~ ~ l o g y .  An oil .about 45 miles northwest' fr-s28,715 acres in - - 
/ 

showdn,a geotherrpal - c$ St. Johns in the 1160s- - Jariuary. Federal land J - 
test hog drilled near . --and 76.  An oikseep urider 1Ease totalled - 

Alpine in 1933 enticed has been reportea Along 153,363 acres, cbmpared 
Ridgewaf to e%qne , ' the@tle Colorado Rivr to 120,366 acres at the 

/ . 

, , the geology of, e area, south of &. Johns and ' beginning of 1994. ' \ ( . 
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assess thd gotential for\ oil shows have b&n Leases on private17 

-oil and gas: secure I reported in ~ O & G  wells. owned land axe recorded - - 
. - leases, and drill the weg. , - Halite! anql syTviteare at the wunty courthq&e. - 

- Ridge*. plans to drill - preaent *the subsurface ,Ve are unaware ok the, - - 
total currently under \ additional yens .to, benbath portions of,- 

dete-dne wh6-e; ~ $ a p @  Nabajo ' lease. To date, 253,322 
. q b o n  dioxide Cnd (or)- Countie+. Liquihed acres of State Trust and 

I heliua are presenr in ' petroleum gas is b@ng Fecteral land are currently 
\ 

> - quantitks that ?nBe stolred in caverns- - under lease for, oll snd q$ 
@Gdu=ed econdmbllg e a t e d ' h  hdlite nzar, / gas_. %t,rnight 'sound *. . ,- East-cen~l Arizona _. . ~&fr&ia (Fipte 1). like ho t ,  but it's only ' 
is iin ex&wg place for" Lqylternperake geo- about 600 sciare-ges, - 

,' resource exploriition. ., thermal waters aye , equivalent to a rectangle 
'Tlie ~ ~ _ f i a c e  pdsitive - besent beneath ' , 20 miles on a side. ' . f 

\ I - 
area @ i p  ~r'+as,, , p&ti~ns-of soathein Leases df State 'JmsS / 

once preseqt, alth6ugb Apa~Qe Cymty. " land are granted for a / - I f 
evidence of its dstence z Most bf theland in 10-year ~e$od ,  at qn - 
is $ow hidpen-by- * the plbro-ok-Sanders-' a n n d  reqtal of $1.00 ' - 
younger rocks.' The, - ~ ~ & ~ e r v i l l e  aggis &ate - - per%re to? the first 5 

- 
-I area was positive Trust land! administered- yead and $2.00,per acre - 

Figure 1. Defhnce positive area during much of the - ' Py the Arizona ~ 6 t e  for the second 5 yeqrs. 
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(stippled) and thickness (in meters) ~aleozoiqera.~ Paleomic Land Debement, or is Money from le.sesgoes 1 - 
: dPennss~tvann*n rock in east- L rockknits pinched out pdlaely tovned. This& tcthe 'state- rust and, 

Ariwna,wdyedfrom , against the flank& of . 'rlihds are availablk for is aistributed to desig- , 
- map b y l i .  W. Peirce, 1979,The 

Mcubippian Pennsylvankn the uplift until Perr@n i expsration, once valid nated' beneficiaries. 
madhe deposits finally leases and permits have i- ~easks of Federal land ' 
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- (Carboniferous) qstetmjn-the --. 
1 -utiikd-~tates -Ariwn: '- c6vmditt. SUgai , been'obtained. co'st $1.50 peracre , . 
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The Arizona Geologi- 
cal Survey (AZW) - 

released'nine new 
publications, described 
below, sinceSeptember 
1994. ' 
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Gkologic map of the 
Salome 30' x 60' - 

Quadrangle, we'st- 
central ~ z o n a :  S.M. 
Richard; J.E. spencer, 
and SJ. _Beynolds,-1994, 
Open-File Report 94-17 
(Pub. numberl>FR 94- 
17), 33 p:, 1 sheet, scale 
1:100,000. $8.00 , 

- This map iricludes the 
southern half of the 
Harcuvas. Mountains, the 
northwestern Big Horn 
Mountains, and all of 
the Granite Wash; - 

Harquahala, and Little 
Harquahala-Mountains. 
-The mapwas compiled 

- from l:24,000-scale , 
geologic maps. 

-surfiCial-geolbgy of 
the Wittmann and 
Hieroglyphic Moun- 
ta* Southwest 7.5' 
,quadrangles, northern 
~ a r i c o ~ a  County, 

^Arizona:  ah Huckle- 
berry,, 1994, Open-File 
Report 9421 (Pub. - 

n G b e r  OFR 94-21), 
20 p.: 2 sheets, scale 
1:24,000. Each sheet ' 
$1.50; text $3.25; text : 
and sheets $6.25 

urban development 
adds incentive to 
understand the su'rfidial 
geology and gqologic 
hazards &i the map arqa, 

-which is primarily - 
covered with surficial 
deposits. Old, d i ~ s e c t e ~  
alldial-fan deposits 
with clay-rich soils and ' 

(or) caliche accumuld' 

- 
tions predominate near ' 

the mountains. Young? . 

deposition has been - 
doncentrated farther 

J downslope in areas-with ' 
minimal topographik i 

- relief. The lattgr areas '-' 

may-experience wide- * 

spread inundation 
duririg large floods; 

/ - 
Surficial geology, soils, 

\ 
and vegetation pat- 
erns of the Table-Top 
Mountain area, Pinal- 
and ~ a r i c o ~ a  Coun- 
qes, Arizona: Elise , . 
Pendall, 1994, ~ ~ e n - ~ i i e  ' 
Report 94-22 (Pub. 
number OFR 94-22), 37 

, p., 1 sheetTscale ; 
1:24,000. $11.00 - _ , 

Piedmonts around) _ - 
/ 

Table Top Mountain 
contain'a~unusually , 
complete wite of 
alluvial deposits ranging - / 
in age from modern-to x' 

-- late Pliocene. 1ncrGses 
in$edoge;c clay,and 
(or)'-calcium carbonate - , 
with deposit agege'cause - 
chahge in the distribu- 
tion of soil moisture, 

i 
which, in turn, leads 
to variatipd vegetk- 
tion patterns. L- - 

Surficid g ~ ~ W 0 f  \, 

JtheAou&ern v~rdk -. 

Valley; Ygyapai. 
~oun'&, m n a  I 

(Middle Verde, Cymp 
Verde, and&mer 

, ~.&un~l ip  Quad- ' " 

ranges> P.K. House, 
1994, ~ ~ e n - ~ i l e  ~ e *  
9423 (Pub. number, OFR 

-94-23, 20 p., 3 sheets; 
scale 1:24,000. $7.50 - - 

_ Quaternary climatic . 
fluctuations affected t h k  

Verde River and its HOW t0 '. . 
tributaries. The maps 

- 

cgntain inforkation hbout , drder Them , \ . 
J -\ 1 

the distriblition of flood I 1  I - 

hazards, potentid sod - You hzay pur~hase 
pub&atidns by mail or 

problemst P ~ ~ ~ ~ ~ ~ ? ~  fo r  inperson~ra&p AZGS 
economic aggngatk office. Plqase,send-mail 

and @ a t ~ a ~ l  * -,rdeF; to /&7GS publics- 
m o v e k t  on the Verde 

1 

Quwkinae, Maricopa 
and pinal Cobnties; .; 
Arizoph: P.A. Pearthree ' 

ar4a5re varlable and 
complex, Srf idal  geo- 
logic unit4 were d&erenti- 1 
a ~ s d  by age (modem to 
Tertiary) and w e i r '  - - 
position in tpiregional 
landsoape (intra_mobtane 
3pd'piecimoqt, ban-  
floor, and n-qj~r-dver . 
3eposit.s). Potential floo?d 
hazardsand-grdund- 
wqer recharge are , - .-.. - 
alsalco_nsidered. , -: Y 
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Shipping & Handling 
C H A R G E S  

In the ~nked-States: 
Less than $Loll add S1.W 

$ 1.01- 5.00,add 2.00 
5.01- 10.00, add 3.00 

10.01- 20.00, add ,4.w 
20.01- 30.00, a d  5.75 
30.01- 4O.OO, add 6.9 
40.01- M.133, add 8.W 
9.01- 160.00, add 10.25 

. . OTer 1100.00, add 12%- 
Other countries, 

reqwst price qwtation. 

radon. in Armna: R.C. - - 

radon can be useful L 
- and maps in the Open- _ 

esthating the probabulcj 
I File Report, Contributed of eleeateql urari~um 16Gels J 

$I geologii materials. -- 1 Map, and Contributed ' 

Repoa Series. ' 
Such information can help , 

homebuilders qnd others- , -. 
anticipate or ?void , dhona ~p&-y- - 

\ 
>see NEW PUBLICATIONS, page 4 1 'winter 1994 + Page 3 
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N E W P U B L I C A T I O N S , ~ ~ ~ ~  page3 T.L. Pew6, Jim Bales, and R ~ c o M ~ S S ~ ~ C ~  envi- 
1 Melissa Montz, 1983, - ronmental geology df 

potential indoor-radon Contributed Map 94-E , the Tontqfoothills, 
problems. This bibliog- (Pub. number CM 94-E), Scottsdale, Maricopa 

a p h y  wiIlalso be useful 3 sheets, scale 1:24,000. County, Arizoii* 
- to thbse engaged in Platel, geoggy; Plate 2, T.L. P6w6, Ray kenny, 

uraniup exploration. - geologic hazards; and ' and Jim Bales, 1985; 
Plate 3, waste disposal. - I Contributed Map 94-F 

/ 

- Geologyand Each sheet $3.50. All 3 (Pub. number CM 94-F), - 

- produdifon history sheets $10.50. 
> 

4 sheets, scale <:24,000. 
) 1 Larry D. Fellows - 

of the Fern No. 1 Precambrian granite Plate 1, geology; Plate 2, ' 
I D h t o r  & State Geologist 

- 
uranium mine, Navajo and metamorphic rocks ' geologic hazards; Plate 3, Rose Ellen McDonnell 

' _ Cwntg, Arizonq- _ crop5o&in th2. n o ~ h e h  waste disposal; and Plate Admin. Servicq OfFcer i - 
W.L. ~henoweth, 1994, McDowell Mountains. 4, flooding. Each sheet - . I 

- 7 

y Peter F. Corrao _ Contributed Report 24-H - A'pediment developed . $3.50.-AU4 sheets $14.00. Design and Production / A=- ,.- - - 
t - (Pub. number CR 94-H), on granite extends _ ~recambrian. branite 

, f- ' 
- 1 -  - - 

11 p.' $2.00 - , ' northward from the ' surroundslhe east end of c ~ y r i g h t  @ 1994 A\ - - 
\ - uranium production southwest side of the _ the Carefree b$sin, which by the ~ r i w n i  Geological Survey .-_ - 

,was from a channel Carefree basin. Numer- is4filed with Tertiary a p"n&d en rcq@nl pup, - - 

' deposit in the basal ous dikes of TertGry alluvial deposits. _Tertiary 7 
, , 

,- Chinle FqrmaJion. basalt and rh6lite cut basalt, rhfolite_dikes, and _ 1 - - 

Uraninite was the thepediment. flow remnanq crop out. -. - 
principal mineral, but The distribution of Older Precambrian - ,depth to Kidrock, 

-- chalcocite, bomite, and bedrock and (surficial - mqamorphic rocks are I flooding, slope, 
/ chalcvpyrite were also deposits was mapped. ' present at the northern qvailability of cover, . , 

.-present. This mine Potential for rockfall, " \ehd of the area. - and caliche. Potential 
/produced more, Qgh- landslides, earthquakes, The distribution of , for river, creek, and 

, grade uranium oke than flooding, and earth - bedrock and surhcial - sheet flooding is 
any other mine in ' - fissures is outlined. ' deposits is mapped. i . outlinedroa the basis - 

Monument Valley. 

0 
Potential for waste Potential = rockfall, , of mapping of flood- - I 

/ 
-1 , - 

, / -- I , disposal is evaluated landslides, and earth- plains, low terra=es, - 
~econnaiksance , - on the basis of depth quakes i s  outlinec$ flood frequency, and- - - 

, enbhonmental geol- to bedrock and ground- ~otektial for under- - amount of stream - 
I - &y of northem 

- 
water, floodi%, slope, ground waste disposal is runoff. Frequency 

.. - Scottsdale, Maricopa ' availabaty of cover, 
l 

esluated on the basis of and amount of stream 
i I County, Arluon~;, _ ' and diche.  -- 2 depth to ground water, runoff are plotted. - I 1 , - - \ - . 
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